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I Introduction

SRG Purpose

€ Provide TVA with in-depth ongoing discussion and input from different stakeholder viewpoints

€ Serve as a source of information, a coordination mechanism, and a professional review group

€ Build efficiency into the study process by providing real-time public input to IRP issues and processes
€ Validate the various steps in the IRP process

SRG Meeting Types

® Working Sessions — regular meetings that are not open to the general public

€ Workshops — the SRG, by majority vote, can request TVA hold additional “workshops” to provide more
in-depth information on specific topics to those members who are interested in attending

€ Public Comment Sessions — by majority vote, the SRG may host a public comment session to receive
input on specific topics

Integrated Resource Plan

A’S ENVIRONMENTAL AND ENERGY FUTURE



Introduction _
IRP Process Review

The IRP process is nearly complete

Evaluate financial impacts of
options, including rate impacts

- | Review Draft IRP of future generation /@

. d demand side options
Select recommended planning an
direction —
— Use trade-off analysis to find the best 4/@
@ E{fﬁﬁ%ﬁﬁgg{gﬂgfgoard power supply plan(s) for the future
approval
— Identify plausible future conditions ]
“End” and operating scenarios
Develop resource planning
strategles
_ _ “Start” / @
Identify public issues about resource Validate input data and
planning through public input period assumptions
Translate public issues, ideas, and options into Refresh input data on weather, electricity
evaluation criteria and uncertainties usage, system conditions, etc.

O (2) (3)

2L Analyze and AR Incorporate \dentiry
Inputs and y Initial P )

Evaluate Input Planning Direction

Framework Results
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Introduction
LT IRP Process Review (Cont’d)

The SRG has reviewed and provided input on the following topics:

Complete Complete Complete Complete In Process In Process
Identify
Develop Analyze and Pre_s_ent Incorporate Recommended
Scope Inputs and Initial .
Evaluate Input Planning
Framework Results Direction
€ Planning process € Environmental outlook
€ Key uncertainties € Commodity price forecasts
€ Updated scenario/worlds ® Financial parameters
€ Demand-side resource options € Energy efficiency and demand response
€ Supply-side resource options € Planning strategies
€ Busbar screening results for supply-side resource € |IRP scorecard and evaluation metrics
options
€ Preliminary model results
€ Load forecast

[C] Complete or In Process }

B Not Started Integrated Resource Plan
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Review of the Recommended Planning Direction




Integrated Resource Plan (IRP) Sets Direction

Compass GPS

€ The IRP is a compass; not a GPS

€ |t sets a strategic direction, but does not define a specific path

€ Guideline ranges for components are described, but allow for flexibility in future decision making
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Review — Approach to Develop a Recommended Planning
Direction

Attributes
. . . . EE/DR —2,100 MW & 5,900 annual GWh — 3,600 MW & 11,400 annual GWh —5,100 MW & 14,400 annual GWh
€ Components from the planning strategies retained in the
H H H H H o ~1,500 MW ~2,500 MW ~2,500 MW - 3,500 MW 3,500 MW
ra e S a |S e e o u n a rl e S 0 r O 1MmiZ a | O n Renewable compeliive competiive competiive competitive compeitive
| Additic resources or PPAs resources or PPAs resources or PPAs resources or PPAs resources or PPAs
by 2020 by 2029 by 2020 by 2029 by 2020

Fossil Capacity 2,400 MW total fleet —3,200 MW total fleet —4,000 MW total fleet — 4,700 MW total fleet
Idled reductions by 2017 reductions by 2017 reductions by 2017 reductions by 2017

€ A scorecard strategy was designed based on optimization
results and ranking metrics scores

Ranking Metric Worksheet
/ Idled _'m'_’
Capacity Sc1 Sc3 Sc8 Total

2,400
€ Strategy components were selected from optimization cases V;gg;:le; 3200
that performed best across the scenarios tested 2700

Scenario Matrix

/ € The proposed scorecard strategy is evaluated in all scenarios m
(cost and risk metrics were computed) #1|#2 |#3 | #4 | #5 | #6 | #7 | #8

| Optimized Strategy

€ These results were used to build a fully populated scorecard Fully Populated Scorecard

/ with ranking and strategic metrics
_ e e m—————Y
€ The completed scorecard was compared with Draft IRP i
results to evaluate improvement over previously considered . e e ey 2 3 3
alternatives — e R
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Observations Developed from Results

€ Results evenly splitin selecting either the 3,600 MW by 2020 portfolio and the 5,000

EEDR MW by 2020 portfolio

€ Model results tend to favor the current wind contracts (1,500 MW) as the least cost

plan
Renewable additions
€ The renewable portfolio that delivers 2,500 MW by 2029 is selected in the dramatic

load growth scenario

€ Nuclear expansion is present in the majority of portfolios
Nuclear additions € Up to two units are added at Bellefonte (B&W technology) between 2018 and 2022

€ No additions are made in scenarios with nearly-flat load growth

Coal additions € New coal capacity is only selected after 2025 in scenarios with dramatic load growth

€ Expansion of natural gas is needed, but typically occurs after 2024 with simple-cycle
combustion turbines

Natural gas additions 4 The dramatic load growth scenario is an exception as combined cycles and
combustion turbines are chosen as early as 2015

€ Additional units may be required for reliability and/or grid stability

Integrated Resource Plan
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Recommended Planning Direction
Components as Proposed by Staff (2/22/11)

Component SUEIINE et Recommendations
P MW Range Time
EEDR ; 1?,’4063104{,?63 gg’vm By 2020 | @ Expand contribution of EEDR in the portfolio
Rengvyable 1,500-2,5002 By 2020 € Pursue cost effective renewable energy
additions
Coaliglae%amty 2,400-4,7003 By 2017 € Increase amount of coal capacity idled
Energy storage 850 2020-2024 € Add pumped storage hydro capacity
Nuclear 1,150-5,900 2013-2029 | @ Increase contribution of nuclear generation
additions
Coal additions 0-900 2025-2029 € Preserve option of generation with carbon capture
N:;lézﬁgggs 900-9,300 2012-2029 € Utilize natural gas as an intermediate supply source

1 — The 2020 range for EEDR and renewable energy does not preclude further investments in these resources during the following decade
2 — Values are nameplate capacity. Net dependable capacity would be lower

3 — MW values based on maximum net dependable capacity

|

Future decisions that align with Recommended Planning Direction
guideline ranges will minimize potential for regret
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Future Outcomes Will Impact Portfolio Decisions

Key Considerations

— Success of partnership with diverse distributor group
EEDR — Rate of customer adoption and demand for program offerings
— Expansion of smart grid infrastructure

Renewable — Timely build-out of transmission infrastructure to support out-of-Valley purchases
additions — Development of economic in-Valley renewable options

— Limits imposed by Hazardous Air Pollutants Maximum Achievable Control Technology

Coal capacity (HAPs MACT) in 2015
idled — Passage of federal climate change legislation and final decision on mercury and other
particulates

Energy storage — Operational challenges as generation mix changes

Nuclear — Licensing and permitting timeline

additions — Availability of key design and construction staff
Coal additions — Successful demonstration of carbon-capture and sequestration at scale

Natural gas — Cost and availability of natural gas supply
additions — Grid stability requirements

Integrated Resource Plan
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Preview of Final IRP Contents




[} IRP Table of Contents

Executive Summary

Chapter 1 — TVA’s Environmental and Energy Future
Chapter 2 — IRP Process

Chapter 3 — Public Participation

Chapter 4 — Need for Power Analysis

Chapter 5 — Energy Resource Options

Chapter 6 — Resource Plan Development and Analysis
Chapter 7 — Draft Study Results

Chapter 8 — Final Study Results and Recommended Planning Direction

® 6 6 6 6 O O O o o

Chapter 9 — Next Steps

[ Today’s discussion will review key elements of the Final IRP }

Integrated Resource Plan 4
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Review of IRP Contents — Executive Summary

€ The executive summary provides a condensed version of key topics and results in the IRP including:

L 4

— Public participation

— Need for power analysis

— Approach

— Recommended Planning Direction

IRP Strategic Findings

Expanded EEDR portfolios perform well; the mid-level portfolio provides the best balance of cost and
implementation risk

L 4

Renewable generation above existing wind contracts plays a role in future resource portfolios assuming
certain costs

Increased idled coal capacity is favorable compared to maintaining the existing fleet

Coal capacity is only added in scenarios with high load growth

Pumped storage adds needed operational flexibility

Nuclear expansion is selected in most cases except scenarios with no load growth

Natural gas capacity is selected in most cases after 2020 except when needed earlier to meet high load
growth or to provide grid reliability

Integrated Resource Plan
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Review of IRP Contents — Chapter 1

Chapter 1 — TVA’s Environmental and Energy Future

€ Provides a brief description of TVA history, mission, current operations/system
€ Describes the role of the IRP, process, and guiding principles

€ Summarizes key deliverables

Strategic Principles of IRP Development

— Mitigate risk at a reasonable cost

— Balance our generation resources to reduce supply and price risk

— Balance production and load

— Minimize environment impacts of portfolio

— Incentivize load sources to optimize load factor

— Provide flexibility to adapt to changing market conditions and future uncertainty

— Improve TVA's credibility and image through a comprehensive, balanced and transparent approach
— Integrate perspectives of internal and external stakeholders throughout the process

Integrated Resource Plan 3
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Review of IRP Contents — Chapter 2

Chapter 2 — IRP Process

€ Explains the key steps of the IRP development process at the beginning of the document (a new
addition from the Draft IRP)

Evaluate financial impacts of
options, including rate impacts

= Review Draft IRP of future generation

B : d demand side options
Select recommended planning an
direction — ~y =
- IJse trade-off analysis to find the best r,@
@ Elgenﬁ%rgﬁggmﬁ?gfg oard / power supply plan(s) forthe future
approval
“Endu -
Uevelop resource planning
stratenies
- I‘Start’5 j llf @
Identify public issues about resource Walidate input data and
plannifg through public input period assumptions
@ i T , —
Translate public issues, ideas, and options into Refresh input data on weather, electricity
evaluation criteria and Uncertainties usage, system conditions, etc.

@ ®

Develop Present Identify
Inputs and Analyze and Initial Incorporate Recommended

Framework Results

Evaluate Input Planning

Direction
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] Review of IRP Contents - Chapter 3

Chapter 3 — Public Participation

€ Describes the methods for engaging public input throughout the process

Forum for Public Input Timing and Frequency

— Conducted 7 meetings

Public Scoping Meetings — Provided input to IRP scope Summer 2009

: , _ _ — Established in July 2009
Stakeholder Review Group — Obtained input from different _
(SRG) stakeholder viewpoints — Conducted 14 meetings to

date

— Provided update on IRP

: e — Hosted quarterly since
Quarterly Public Briefings develgpment and answered November 2009
questions

— Surveyed 1,000 end-use
customers across the Valley

. — Presented an overview of the , :
Draft IRP Public Comment Draft IRP followed by a — Hosted 5 public meetings and

Period moderated Q&A session webinars in October 2010
External Web Page — Shared information on IRP — Updated as new content was
(www.tva.gov/irp) development available

Integrated Resource Plan 5

VA'S ENVIRONMENTAL AND ENERGY FUTURE



Review of IRP Contents — Chapter 4

Chapter 4 — Need for Power Analysis
€ Describes the analysis and key components used to establish the need for power

Capacity Gap (MW)
25,000

20,000 /

15,000

—a—Highest
--Lowest

=¥-IRP Reference Case
10,000 B e

5,000

(5,000)

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029

A need for power is established because the forecasted demand plus reserve margin
exceeds existing resources in the majority of scenarios

Integrated Resource Plan 5
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] Review of IRP Contents — Chapter 5

Chapter 5 — Energy Resource Options

€ Details the energy resource options considered in the IRP including EEDR, market supply and the

Baseload

Intermediate

<
(2]
bt
(]
Q
Z
(a]
[]
c
o
Z

following supply side technologies:

Coal:
Pulverized
Coal

Coal: Circulating
Fluidized Bed
Combustion

Nuclear: BWR,
PWR

Nuclear:
AP1000

Coal: Integrated
Gasification
Combined Cycle

Coal: Ultra-
Supercritical

Renewable:
Landfill Gas

Gas:
Combined
Cycle

Storage:
Pumped Hydro

Gas:
Combustion
Turbine

Renewable:
Wind

Renewable:
Geothermal

Pulverized Coal

Renewable:
Biomass

Combined
Heat and
Power (CHP)

Storage:
Compressed Air
Energy Storage

Renewable:
Solar Thermal

Renewable:
Solar

Photovoltaic

Developmental

Coal: IGCC with
CCS

Coal: Pulverized
Coal with CCS

Renewable:
Hydrokinetic

Integrated Resource Plan
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Review of IRP Contents — Chapter 6

Chapter 6 — Resource Plan Development and Analysis

Scorecards
.
I I Ph
[ nitia ase ] s e
Short-Term ) i Inal
Plan Cost Rate Risk / Risk Total Plan
Scenarios Impacts Benefit Exposure Score [ |
1 97.71 97.59 98.40 97.34 97.68
P Ia n n i ng 2 97.76 98.85 100.00 99.98 98.79
s H 3 99.61 98.70 91.37 83.79 94.79
Strateqy A Scenario Analysis 1 sesa | sex [N s | Draft IRP
gy 5 98.44 98.14 98.61 98.94 98.51
. 6 96.55 96.96 88.56 78.46 9155
. Strategies Reference 98.01 99.01 96.50 94.26 97.20 .
Planr"ng Total Ranking Metri o578 | P|ann|ng
Strategy B AlBlCD E == Strategy B
gy ] gy
#1 Energy Supply Ih in
Short-Term inal
. Risk / Risk Total Plan -
Planning |:> #2 |:> o | 7 || et | o | same [ I:> Planning
1 100.00 97.48 100.00 100.00 99.43
Strategy C #3 2 99.58 100.00 96.20 96.17 98.49 Strategy C
— 3 10000 | 9713 10000 | 10000 | o835 —
- #4 4 100.00 97.94 100.00 100.00 %95 | | o
Plannlng 5 10000 | 10000 [ 10000 | 10000 [ 10000 | Plannlng
6 98.59 96.09 98.19 93.22 96.75
strategy D #5 Reference 100.00 9871 100.00 100.00 971 | | Strateg y E
Total Ranking MetricScore | 693.25 |
#6
Plannin Ranking Ve
g nergy Suppl! in
Strategy E olan Cost Sh"::e"" Risk / Risk | Total Plan :I
Scamario fan Cos Impa:t Benefit | Exposure | Score | —
1 99.43 99.21 97.82 96.78 98.58 { |
2 100.00 99.22 99.79 100.00 99.80
3 99.15 96.03 95.91 97.73 w2 | |
4 99.45 99.58 95.32 89.57 %73 | |
5 99.83 99.50 98.87 99.47 99.56 L |
6 99.16 95.61 100.00 100.00 98.64 [
Reference 99.68 99.77 98.98 98.96 99.45 |
Total Ranking MetricScore| 690.47 |

€ Evaluated multiple planning strategies across a range of possible futures (scenarios)

€ Compared the relative performance of initial planning strategies using scorecards based on scenario
analysis results

€ Retained the highest ranking planning strategies in the Draft IRP for further evaluation

Integrated Resource Plan
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Review of IRP Contents — Chapter 6 (Cont’d)

Chapter 6 — Resource Plan Development and Analysis (Cont’d)

| Final Phase |

Draft IRP Optimized Blend

Integrated Resource Plan
S smtegys
Components

Recommended Planning ]
Direction Scorecard Final IRP

Recommended
Planning
Direction

99.84 96.66 9835 97.93 98.50

€ Optimized and evaluated resource combinations through analysis of over 3,000 cases
€ Examined analysis results, stakeholder input, and no regrets considerations

€ Identified a Recommended Planning Direction that represents the most favorable blending of resource
components and is the strongest performer with the lowest likelihood of regret

Integrated Resource Plan (g
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Review of IRP Contents — Chapter 7

Chapter 7 — Draft Study Results
€ Presents the key results from the Draft IRP including:

— Completed IRP scorecards with ranking metrics and strategic metrics

— Recommended planning strategies to retain for further analysis

— Example implementing portfolios

€ Implications of preliminary results

— Planning strategy C was the best performer with
planning strategy E a close second

— Planning strategy B was retained in the Draft to
represent the “no action” alternative in the EIS

— Planning strategies A and D are the worst performers
and were removed from further consideration

Rank ‘

Ranking Metric Results

Planning Strategies
1 - Diversity Focused Resource Portfolio
2 - EE/DR and Renewables Focused Resource Portfolio
3 - Baseline Plan Resource Portfolio
4 - Nuclear Focused Resource Portfolio X

- Limited Change in Current Resource Portfolio X

Integrated Resource Plan 5
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Review of IRP Contents — Chapter 8

Chapter 8 — Final Study Results and Recommended Planning Direction

€ Describes the process for developing the
Recommended Planning Direction

€ Presents the Recommended Planning Direction

@ lllustrates how the Recommended Planning
Direction could be implemented over a variety of
possible futures

€ Compares the performance of the Recommended
Planning Direction to the strategies retained in the
Draft IRP

€ Discusses other considerations that were
incorporated into the process

Year

EEDR

2010

300 MW

2011

2012

2013

2014

2015

2016

2017

2018

2019

‘_-_—_—_—_—_—.——_-_—_

2020

3,600 MW

2021

2022

2023

2024

2025

2026

2027

|
|
|
I
|
:
|
|
|
-

+—r—t+-— " 1 —|—

2028

2029 EXLRVAYA2,600 MW

lllustrative Portfolios

PPAs

JSF CC

PPAs
CcT

Capacity Additions by Scenario

Scenario 2 | Scenario 3 | Scenario 4

Scenario 5

Scenario 6 | Scenario 7

Scenario 8

JSFCC JSFCC JSFCC JSFCC JSFCC JSFCC  JSFCC
WBN2 | WBN2 | WBN2 | WBN2 | WBN2 | WBN2 | WBN2
0
D 0] 0
BIN 1 BIN 1 BIN 1
BLN 2 PSH BLN 2 BLN 1 PSH BLN 2 BLN 1
PSH PSH PSH PSH PSH
BLN 2 BLN 2
cT

*|llustrative portfolios assume 4,000 MW of idled fossil capacity by 2015

Integrated Resource Plan
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Review of IRP Contents — Chapter 9

Chapter 9 — Next Steps

Issue Recommendations

@ Idling coal-fired units

Perform detailed optimization analyses to determine both the optimum
level of idling and the best units for idling after accounting for costs, risks,
uncertainty and all known costs

€ Renewables

Analyze renewable technologies and business models and monitor market
trends for strategic options to develop cost-effective renewable resources

@ Nuclear power

Complete project specific evaluation of B&W technology at Bellefonte site
and refine timing

€ EEDR

Measure and verify results of new programs and reevaluate contribution
as necessary

€ Pumped-storage

Study more detailed project economics of and justification for additional
pumped-storage with a goal of making a recommendation on how to
proceed

& Stakeholder involvement

Solicit input from external stakeholders and incorporate into the next IRP

€ Next TVAIRP

Commit to starting the next IRP by 2015

Integrated Resource Plan
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Summary of SRG Input and Influence on Process




] Stakeholder Input — Clean Energy and Resource Mix

— The Recommended Planning Direction supports a

— The use of natural gas should be significantly broad range of potential natural gas capacity

expanded :
expansion
— A pumped storage hydro unit was included in the
— Capability for energy storage should be increased development of the Recommended Planning
Direction
— Renewable investment (particularly within the Valley) — Renewable portfolios were expanded beyond
should be increased existing contracts and include in-Valley resources
— Biomass is the most viable renewable resource — Biomass is included in the renewable portfolios
within the Valley and should be expanded evaluated in the IRP
— A strategy that does not include nuclear after WBN2 — Planning Strategy A (Limited Changed) did not allow
should be considered any capital expansion beyond WWBN2

Integrated Resource Plan 54

VA'S ENVIRONMENTAL AND ENERGY FUTURE



] Stakeholder Input — Clean Energy and Resource Mix (Cont’d)

— Alarge amount of the aging coal fleet should be idled
to consider the impacts of more stringent
environmental requirements

— Breadth of idled fossil capacity considered was
expanded

— Range of EEDR considered in the planning

— Contribution of EEDR should be increased :
strategies was broadened

— Price forecast for natural gas should be lower based
on emergence of shale gas

— Forecast should not change because shale gas has
yet to be demonstrated as a reliable source of supply

— Forecast is based upon recent market conditions as
well as long-term economic views of the market that
include shale gas

— Combined Heat and Power (CHP) should be — CHP can be selected as part of the market supplied
included as a resource option power identified by the IRP

— An additional sensitivity with EEDR and renewable
portfolios that grew dramatically after 2020 was
tested

— EEDR and renewable portfolios with significant
growth beyond 2020 should be evaluated

Integrated Resource Plan 5
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] Stakeholder Input — Process and Public Engagement

— The public should have more opportunities to interact — TVA initiated quarterly briefings with the public in
with the IRP process November 2009

— TVA should explore alternatives that allow for greater — TVA began broadcasting public meetings via webinar
participation in public events in February 2010

— Potential economic impacts of carbon legislation

. . — Scenario 6 (Carbon Legislation Creates Economic
being implemented were not represented in

Downturn) was created to address this concern

scenarios

— Scenarios should reflect forecasts for demand that — Two scenarios considered nearly-flat load growth
are flat and possibly negative and slightly negative growth

— Other emissions should be added as a separate — TVA determined that CO, emissions were a suitable
environmental measure from CO, emissions proxy for other emissions

— Engagement with distributors is the key to — TVA is committed to maintaining a strong partnership
successfully implementing EEDR programs with the power distributors

— TVA s engaged in dialogue to identify opportunities

— Distributor-owned generation should be increased for distributor-owned generation outside the IRP

Integrated Resource Plan
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] Stakeholder Input — Process and Public Engagement (Cont’d)

— New approaches that combine components of
different planning strategies should be tested

— Atechnology innovation metric is out of context for
the IRP and should not be included in the IRP
scorecard

— Graphical indicators for economic impact in the IRP
scorecard may imply greater differences than
actually exist

— Strategic metrics should be populated for all planning
strategies considered in the Draft IRP

— TVA should use “true cost accounting” to monetize all
external impacts related to operations

— Requests were received to extend the 45-day public
comment period on the Draft IRP

— The IRP should be a recurring process for TVA

— Analysis to identify the Recommended Planning
Direction optimally selected components

— Technology innovation was included as a separate
discussion from the IRP scorecard

— The IRP scorecard was modified to show the
percentage difference from the baseline for
economic impacts

— Process was modified to create fully populated
scorecards for all planning strategies

— TVA uses industry standard methods for accounting
for project and operations cost

— Environmental impact measures are included in the
IRP scorecard

— The public comment period was extended 7 days to
allow additional time to submit comments

— TVA has committed to begin the next IRP process by
2015

Integrated Resource Plan 5,

A’S ENVIRONMENTAL AND ENERGY FUTURE



The SRG Has Been Successful in Fulfilling its Purpose

Stakeholder Review Group Purpose

— Provided TVA with in-depth ongoing discussion and input from different v
stakeholder viewpoints

— Served as a source of information, a coordination mechanism, and a professional v
review group

— Built efficiency into the study process and provided real-time public input to IRP v
issues and processes

— Validated the various steps in the IRP process 4

The SRG has successfully represented different viewpoints and
provided valuable input throughout the development of the IRP

Integrated Resource Plan 3
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Next Steps




High-Level IRP Project Schedule and Next Steps

Incorporate Input Identify Recommended Planning Direction
I T T T YT

Ke 3/2 4/14
Milxt,astones Begin internal Finalize internal  Transmit Final April Board
vetting vetting IRP/EIS Decision

Complete sensitivity analysis and
respond to public comments

Develop and vet recommended
planning direction

Finalize IRP and EIS for
publication

30 Day Waiting Period

g)

Capture lessons learned

‘ Proposed SRG Meetings
Integrated Resource Plan 5
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